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LA RIGIDITÉ AORTIQUE N’EST PAS ASSOCIÉE 
À LA MORTALITÉ TOUTES-CAUSES CHEZ LES SUJETS 
NORMOTENDUS DANS UNE POPULATION À RISQUE 
FAIBLE À MODÉRÉ
B. PANNIER 1, F. THOMAS 1, A. BENETOS 2, N. DANCHIN 1, K. BEAN 1, 
B. JEGO 1, L. GUIZE 1
1 Centre IPC, Paris, France
2 CHU-Brabois, Nancy, France
Objectif — La rigidité aortique est un marqueur de risque de 
mortalité dans les populations à haut/très haut risque. Notre 
objectif était d’évaluer son impact sur la mortalité toutes causes 
dans une population Française à risque faible ou modéré.
Méthodes — Chez 1952 sujets (H/F : 1 319/633, 49.5 ± 11.7 ans), 
la vitesse de l’onde du pouls aortique (VOP) a été mesurée au 
cours d’un examen de santé standardisé au centre IPC (Paris) entre 
1992/1993. Le suivi moyen a été de 13.4 ± 1.2 ans. Durant cette 
période, 61 hommes (4.6 %) et 18 femmes (2.8 %) sont décédés. La 
population a été divisée en 2 groupes selon le statut tensionnel : 
normotendu (N) et Hypertendu (HTA) : PAS > = 140 ou PAD > = 90 
mmHg ou traitement. Une analyse multivariée (Cox), incluant age, 
sexe, IMC, tabac, cholestérol, fréquence cardiaque, glycémie, a 
permis d’évaluer le risque [Hazard Ratio (HR), IC 95 %] de mortalité 
toutes causes associée à l’augmentation de 1 m/sec de VOP.
Résultats — La VOP était de 9.6 ± 2.2 m/sec, et augmentait avec 
l’âge., Elle était de 8,5 ± 1.5 m/sec chez les N et de 10.2 ± 2.2 m/
sec chez les HTA. Après ajustements, le HR pour la mortalité 
associée à la VOP était 1.12 (1.03-1.22), cependant après 
ajustement supplémentaire sur la pression artérielle moyenne, la 
relation n’apparaît plus signi cative : HR = 1.08 (0.98-1.18). Chez 
les N, après ajustements, le risque associé à la VOP était de 0.88 
(0.54-1.42), (NS), mais atteignait 1.10 (1.01-1.20), p < 0.03, chez 
les HTA.
Conclusions — Dans une population Française à risque faible ou 
modéré, la VOP aortique n’est pas un marqueur de risque chez 
les normotendus. Nous con rmons qu’elle est signi cativement 
associée à la mortalité toutes causes chez les patients hypertendus. 
Dans une population à faible risque normotendue, l’impact direct 
de la rigidité artérielle n’in uence pas la mortalité toutes causes 
lors d’un suivi de 13 ans.
I036
ACTIVATION OF SOLUBLE GUANYLATE CYCLASE 
BY BAY 58-2667 DECREASES SYSTOLIC BLOOD 
PRESSURE AND PROTEINURIA IN SPONTANEOUS 
HYPERTENSIVE STROKE-PRONE RATS (SHR-SP)
C. BADIER-COMMANDER 1, S. BARBE 1, N. SOURIOUX 1, 
M. FELETOU 1, A. RUPIN 1, T.-J. VERBEUREN 1
1 Institut de Recherches Servier, Suresnes, France
In SHR-SP, oxidative stress participates to altered relaxation in 
response to acetylcholine (ACh) and sodium-nitroprusside (SNP). The 
aim of this study was to evaluate the effects of the activator of 
soluble guanylate cyclase (sGC) BAY 58-2667 on SHR-SP in comparison 
to control Wistar-Kyoto rats (WKY). Aortas from 15 week-old SHR-
SP and WKY were removed and isometric tension as well as cGMP 
generation were determined in response to ACh, SNP and BAY 58-
2667. After contraction of aortic rings by phenylephrine (10-6 M), 
the relaxations of SHR-SP rings were smaller in response to ACh (60 % 
vs. 90 % maximal relaxation, n=15), to SNP (EC50 : 6.4 vs. 0.9 nM, 
n=20) and to BAY 58-2667 (EC50 : 95 vs. 9 nM, n=6). In contrast, cGMP 
generation (in the presence of the PDE inhibitor IBMX, 2 mM) caused 
by 10-8M BAY 58-2667 was not signi cantly altered in SHR-SP vs. WKY 
(34¡Ó11 vs. 64¡Ó23 pmol/mg protein, ns t-test, n=7) whereas that 
caused by 10-5M ACh and 10-6M SNP were signi cantly smaller (-90 % 
and -60 % vs. WKY, respectively, p„T0.05, t-test, n=9). Moreover, the 
amount of (ƒÑƒ¡ƒyƒÒƒ¡)-sGC subunits, quanti ed by western-blot, 
was decreased by 35 % in SHR-SP aorta (n=12). Interestingly, an oral 
chronic treatment of rats with 1 mg/kg/day of BAY 58-2667 for 5 
days (mini-pump Alzet, IP, n=11-13) decreased SHR-SP systolic blood 
pressure by 15¡Ó4 mmHg, proteinuria by 50¡Ó5 % and was associated 
with a aortic and urinary cGMP increase (20¡Ó2 vs. 9¡Ó1.3 pmol/
mg proteins and 11¡Ó1 vs. 7.6¡Ó1.4 nmol/24h, respectively, t-test). 
These results demonstrate that BAY 58-2667 activates sGC in SHR-
SP aorta, even if the enzyme amount is decreased and suggest the 
presence of oxidized and/or heme free form of sGC unresponsive 
to NO in SHR-SP. In conclusion, activators of sGC may constitute 




VASORELAXATION TO CELIPROLOL IS IMPROVED 
BY CANDESARTAN CILEXETIL TREATMENT IN 
SPONTANEOUSLY HYPERTENSIVE RATS
F. JOURDAIN 1, Y. MALLEM 1, M. GOGNY 1, J.-C. DESFONTIS 1, 
J. NOIREAUD 1
1 UPSP 5304 Physiopathologie Animale et Pharmacologie 
Fonctionnelle, Ecole Nationale Vétérinaire, Nantes, France
Objectives — Celiprolol, a beta-blocker of third generation, is known 
to induce beta2-adrenoceptors (-AR) -mediated vasodilation, but 
the role of other beta-AR subtypes has not been investigated. Thus, 
the  rst purpose of this study was to evaluate the participation 
of beta3-AR in the celiprolol-induced relaxation in Wistar Kyoto 
rat (WKY) thoracic aorta. Furthermore, the second objective was 
designed to determine whether the celiprolol-induced relaxation 
was altered in spontaneously hypertensive rat (SHR) aorta, and to 
evaluate the effect of systemic or local angiotensin II (AngII) AT1 
receptor (AT1R) antagonism on the relaxant effect of celiprolol.
Method — Aortic rings were mounted in organ baths and pre-
constricted with phenylephrine. Cumulative concentration-
response curves to celiprolol (0.1 to 300 m) were established in 
different experimental conditions.
Results — Celiprolol produced a signi cant concentration-
dependent relaxation in WKY aorta (Emax=66.85±5.4 %, n=10) 
which was decreased in the presence of nadolol (beta1/beta2-
AR antagonist, 10 m) or SR59230A (beta3-AR antagonist, 1 m). 
Relaxation to celiprolol was greatly decreased in denuded aortic 
rings, and abolished in intact rings pre-treated with L-Name (NO-
synthases inhibitor, 100 m). In SHR aorta, celiprolol-induced 
relaxation was signi cantly reduced (Emax=39.4±4.1 %, n=8) 
compared to WKY, whereas endothelium removal did not alter 
celiprolol-induced vasorelaxation. A 12 days treatment with 
candesartan cilexetil (AngII AT1R antagonist, 0.37 or 1 mg/kg/day) 
reduced systolic blood pressure (SBP) in both WKY and SHR, and 
signi cantly improved aorta relaxation to celiprolol more in SHR 
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than in WKY (WKY : Emax=71.7±5,1 %, n=12 ; SHR : Emax=64.2±3.9 %, 
n=14). Furthermore, local aortic AT1R antagonism with candesartan 
CV11974 (100 mM) improved celiprolol-induced relaxation, but only 
in WKY aorta (Emax=78±5.6 %, n=7).
Conclusions — Celiprolol induced an endothelial beta1-, beta2- 
and beta3-AR relaxation in WKY aorta through NO pathway. In SHR 
aorta, we showed, for the  rst time, that the celiprolol-induced 
vasorelaxation was impaired and that only the systemic AT1R 
antagonism with candesartan cilexetil improved the celiprolol-
induced relaxation. This indicated that the bene cial effect of 
candesartan cilexetil was likely related to decreased SBP but not 
to speci c mechanisms that may occur in aortic smooth muscle 
and/or endothelial cells.
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INFLUENCE DES KININES SUR LES EFFETS CARDIO- 
ET RÉNO-VASCULAIRES DE LA CYCLOSPORINE A
L. FAZAL 1, F. ALHENC-GELAS 2, A. PIZARD 3
1 Inserm UMRS872 équipe 2, Paris, France
2 Université Pierre et Marie Curie P VI, Paris, France
3 Université René Descartes P V, Paris, France
La dé cience génétique du Système Kallicréine Kinines (SKK) 
conduit à un dysfonctionnement artériel, cardiaque et rénal. 
Des observations faites chez l’homme et l’animal (hypertension, 
ischémie reperfusion, diabète) ont suggéré qu’une activité réduite 
du SKK pourrait être la cause de l’induction de ces maladies 
cardiovasculaires ou participerait à leur progression, alors que 
certains traitements qui potentialisent les kinines, comme les IEC 
et la Cyclosporine A (CsA), sont cardioprotecteurs.
Le SKK vasculaire aurait donc un rôle protecteur dans les maladies 
où une vasoconstriction excessive est délétère.
Objectif — Évaluer l’importance du niveau de stimulation du SKK 
sur le développement d’effets secondaires béné ques ou délétères 
de la CsA.
L’administration chronique de l’immunosuppresseur CsA est 
responsable du développement d’une HTA chez l’homme et le rat. 
Dans ce modèle murin, la CsA stimule l’activité du SKK, ce qui 
atténuerait l’augmentation de la PA.
Nous déterminerons la capacité de la CsA à modi er l’activité 
du SKK et évaluerons les effets secondaires liés à un traitement 
chronique à la CsA en présence (TK+/+) ou absence (Kallicréine 
Tissulaire Knockout, TK-/-) du SKK.
Méthodes — Traitement chronique (6 semaines) de souris femelles 
de 4 mois (TK-/-, n = 16 et leurs contrôles TK+/+, n = 16) par 
l’implantation de mini-pompe Alzet 2006 délivrant 30microg/g de 
souris/jour de CsA ou PBS. Suivis hebdomadaires du poids et de la 
Pression Artérielle, cage à métabolisme tous les 15 jours et recueil 
de plasma pour l’évaluation de la fonction rénale. Le sacri ce 
des animaux permettra la collecte des reins, cœur et gros troncs 
artériels et leur caractérisation du point de vue moléculaire (RT-
PCR, HIS, Wblot, et Immunohistologie, caractérisation des SKK, 
SRA, Endothéline, Vasopressine).
Résultats — Les résultats préliminaires de suivis de la PA à 
28 jours montrent une augmentation signi cative de la PA 
de 15mmHg uniquement chez les TK-/-CsA par rapport aux 
groupes TK+/+ CsA (112.99 ± 6.83 mmHg vs 95.83 ± 4,65mmHg).
La comparaison des résultats obtenus pour chacun des groupes 
étudiés révèlera l’importance du niveau de stimulation du SKK sur 
le développement de certains mécanismes de cardio- et néphro- 
toxicité médicamenteuse.
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ROLE OF PRG-1, A NEURONAL PHOSPHOLIPID 
PHOSPHATASE, IN THE FUNCTION OF VASCULAR 
SMOOTH MUSCLE CELLS
A. GAAYA 1, O. POIRIER 1, N. MOUGENOT 2, A. MARCHAND 1, 
F. ATASSI 1, A.-M. LOMPRE 1, F. SOUBRIER 1, S. NADAUD 1
1 Inserm UMRS 956, Paris, France
2 IFR 14, Paris, France
Proliferation and migration of vascular smooth muscle cells (VSMCs) 
leading to neointima formation are a hallmark of development and 
progression of some cardiovascular diseases. LPA (lysophosphatidic 
acid) which has been shown to induces a dedifferenciation of VSCM, 
resulting in cell proliferation and migration in vitro, and vascular 
remodelling in vivo. The aim of our project is to understand the role 
of PRG-1 (Plasticity Related Gene-1), or LPPR4 (Lipid Phosphate 
Phosphatase Related protein 4), in the regulation of VSMCs 
proliferation and migration induced by LPA. This enzyme acts as en 
ecto-enzyme dephosphorylating LPA, thereby inhibiting its activity, 
and was found in previous studies to be down-regulated in the 
media of aging and hypertensive rats. We showed that PRG-1 is 
expressed in the rat and human aortic media and rat VSMCs by PCR, 
immuno uorescence and western blot. This expression was highly 
decreased in cultured VSMCs as compared with what was observed 
in the aortic media, and restored by cells starvation, suggesting 
that PRG-1 expression is dependent on the differentiated phenotype 
of these cells. We studied the response to LPA of VSMCs infected 
with an adenovirus containing the human sequence of PRG1 (PRG1-
VSMCs) or with an adenovirus expressing LacZ (LacZ-VSMCs). In 
vitro, LPA-induced migration of PRG1-VSMCs (measured by scrape-
wound assays) and LPA-induced proliferation (measured by BrdU 
incorporation) were inhibited (by 60 % and 40 % respectively) as 
compared with LacZ-VSMCs. In vivo, experiments of left carotid 
injury by ballooning followed by gene transfer with adenovirus 
injection, showed a 70 % reduction of neointima formation when 
carotids were infected with PRG-1 adenovirus as compared with 
infection with LacZ adenovirus. Current investigations indicate 
that PRG-1 seems to block Erk1/2 signalling pathway activated by 
LPA. Our results demonstrate that PRG-1 is expressed in the VSMCs 
of the media ; and this expression is modulated in conditions of 
vascular remodelling and primary culture. PRG-1 overexpression 
inhibits VSMCs migration and proliferation in vitro and neotintima 
formation in vivo. Taken together, these  ndings suggest that, in 
the media, PRG-1 plays a protective role in pathophysiological 
conditions.
